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Abstract
Background. Our aim was to investigate the pattern of self reported
symptoms and utilisation of health care services in Norway. 
Design and Methods. With data from the cross-sectional Tromsø
Study (2007-8), we estimated population proportions reporting symp-
toms and use of seven different health services. By logistic regression
we estimated differences according to age and gender. 
Results. In this study 12,982 persons aged 30-87 years participated,
constituting 65.7% of those invited. More than 900/1000 reported
symptoms or health problems in a year as well as in a month, and
214/1000 and 816/1000 visited a general practitioner once or more in a
month and a year, respectively. The corresponding figures were
91/1000 and 421/1000 for specialist outpatient visits, and 14/1000 and
116/1000 for hospitalisations. Physiotherapists were visited by
210/1000, chiropractors by 76/1000, complementary and alternative
medical providers by 127/1000, and dentists by 692/1000 in a year.
Women used most health care services more than men, but genders
used hospitalisations and chiropractors equally. Utilisation of all serv-
ices increased with age, except chiropractors, dentists and comple-
mentary and alternative medical providers. 
Conclusions. Almost the entire population reported health related
problems during the previous year, and most residents visited a gener-
al practitioner. Yet there were high rates of inpatient and outpatient
specialist utilisation. We suggest that wide use of general practitioners
may not necessarily keep patients out of specialist care and hospitals.  
Introduction
In 1961 White published The Ecology of Medical Care, estimating
self-reported illness, injuries and health care behaviour in a popula-
tion.1 Presented as cubes, showing the proportion of people using dif-
ferent health care settings in an average month, these patient-centred
and population-based estimates have provided a framework for think-
ing about the organisation and utilisation of health care. Expanded
and updated studies with monthly rates for a broad range of health
care services were later undertaken in the USA2-4 and Asia,5,6 but until
now not in Europe. Annual rates for health care services utilisation are
available in many countries, but seldom studied in relation to monthly
rates. 
The Norwegian health care system has a high share of public
financing and universal health insurance for every citizen. Specialist
services, consisting of hospitals and outpatient specialist clinics, are
mainly owned by the state and operated by regional health enterpris-
es. Emergency admissions account for more than 60% of all hospitali-
sations.7,8 Access to specialist care is as a rule achieved by referral
from general practitioners (GPs) or GP based municipality emergency
clinics (the gatekeeper role). Primary health care, including GPs,
physiotherapists and chiropractors, is run by the municipalities. The
patient-list system was introduced in 2001, offering all residents a GP
as their regular doctor. GPs report more competition, greater responsi-
bility and higher expectations from patients in this context, and less
consciousness of the gatekeeper role.9 GP and specialist outpatient
visits are co-paid by a small fee by adults, but hospital admissions are
free. Dentists and complementary and alternative medical providers
(CAM) are usually organized outside the above-mentioned system and
most often fully paid by adult patients.
Norway is considered one of the best countries to live in with high
scores on population health parameters.10 Health care services, and
GPs in particular, are well regarded in the population.11 Nevertheless,
patient-assessed health services quality scores were only average or
less in most areas according to Commonwealth Fund’s international
comparisons of 11 western countries.12 The poorest scores were found
along the themes general view and quality of health services, medical
errors, information sharing, communication, and coordination
between different health services. Norway scored better than average
on access to a regular doctor and access to out-of-hours service.12
Despite shortcomings, we would assume that a universal health insur-
ance, an established usual source of care, general practitioners with a
good reputation, and a high user-assessed access to a regular doctor
would give a high utilisation of GP visits, and a correspondingly low
utilisation of inpatient and outpatient specialist care.4,13
With data from the comprehensive Tromsø Study we aimed to inves-
Significance for public health
Proper planning and development of health care services is important in any
society’s effort to prevent and cure disease and promote health. A popula-
tion-based perspective is mandatory in this endeavour. Data from a large
population survey made it possible for us to analyse self- reported symptoms
and disease, and self reported utilisation of seven health care services both
in primary and secondary care. We found that almost the entire population
reported symptoms or health related problems during the previous year.
Although 816/1000 visited a general practitioner, 421/1000 received special-
ist outpatient care and 116/1000 were hospitalised. We suggest that wide use
of general practitioners may not necessarily keep patients out of specialist
care and hospitals. Our paper should be of interest to public health profes-
sionals and policymakers involved in planning and development of health
care services.
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tigate the pattern of health care utilisation among adults aged 30 years
and over, focusing on the prevalence of self-reported symptoms and
utilisation of health care services, and differences according to age and
gender.
Design and Methods
Tromsø is the largest municipality in Northern Norway, with 65,286
inhabitants (January 2008). The municipality is roughly equivalent to
Norway as a whole for key parameters like unemployment, income per
capita, proportion of disability pensioners, number of primary care
physicians per 10,000 residents, and the proportion living in urban
areas.14 Tromsø hosts the University Hospital of Northern Norway,
which is also a local hospital for Tromsø and surrounding areas. 
Population based health surveys have been conducted in Tromsø
since 1974. The cross sectional sixth Tromsø Study (Tromsø 6) was
conducted from October 2007 to December 2008, and consisted of com-
prehensive questionnaires, clinical examination and laboratory tests.
Four groups were invited; every resident aged 40-42 or 60-87 years
(n=12,578), a 10% random sample of individuals aged 30-39 (n=1056),
a 40% random sample of people aged 43-59 (n= 5787) and subjects who
had attended the follow-up visit of the fourth Tromsø Study, if not
already included in the previous groups (n=341). 
Our data were collected from two questionnaires; the first mailed
with the invitation about two weeks ahead of suggested appointment
time, and the second handed out at attendance. Both questionnaires
and further details about enrolment methods, attendees and non-atten-
dees are available at the Tromsø Study website,15 and elsewhere.16
The study includes 16 outcome variables, one for symptoms and
seven for utilisation of different health care services in a year, and sim-
ilar variables for a month. All outcome variables were dichotomous,
with yes and no as possible answers. For each health care setting the
respondents were asked whether they had used the service the previ-
ous year, and if so, how many times.15 For our purpose, we merged the
four specialist outpatient categories (psychologist or psychiatrist,
somatic specialist outside hospital, hospital psychiatric outpatient clin-
ic, and hospital somatic outpatient clinic) into one category. We used
the reported number of annual visits to estimate the proportion partic-
ipating in the different types of health care in a month. The value was
set to zero if the respondent reported no use during the previous year.
Otherwise, missing values were substituted with the average number
of visits for each health care service by gender and age group. We then
divided the estimated number of annual visits by 12, followed by gener-
ating a dichotomous variable for monthly use for each service, based on
the assumption that zero indicated no use, and one or more indicated
use. Numbers between zero and one were included in a calculation of
the sample proportion of monthly use.
Respondents reporting symptoms or health problems, occasional or
regular medication, or bad or very bad health were counted as having
had symptoms during the given period. The following symptoms, health
problems and medications were included in the symptom variable: ill-
ness or injury in general, much or very much fear, anxiousness, dizzi-
ness, insomnia or depression, inability to wash, dress or perform usual
activities, dyspnoea, much more than usual unable to cope with diffi-
culties, memory problems with consequences for daily life, periodic
daily cough, headache, nausea, reflux, diarrhoea, constipation, bloat-
ing, or musculoskeletal, abdominal or other chronic pain, use of
painkillers, antihypertensives, lipid lowering drugs, heart disease med-
ication, diuretics, osteoporosis medication, insulin, diabetes tablets,
thyroxin, sleeping pills, tranquilisers, or antidepressants.
Descriptive analysis was performed to describe sample characteris-
tics and to estimate the proportion per 1000 who had symptoms or
received health care from different sources in the previous month and
year. To permit inferences for the Norwegian population, proportions
were adjusted for gender and age in 10 year age groups by the use of
weights, equivalent to the method of direct standardization. To illus-
trate patterns of utilisation, we calculated the ratios of annual/monthly
rates for the different health services. A low ratio implies a tendency for
repeated visits by each participant. We performed multivariate logistic
regression analyses to estimate the likelihood of reporting symptoms
or participating in care during a year attributable to the independent
variables age and gender. The largest groups were reference cate-
gories. All analyses were done in Stata version 12.0. The Tromsø Study
and the protocol for this particular project were approved by The
Regional Committee of Research Ethics.
Results
Sample characteristics are presented in Table 1. All together 12,982
persons aged 30-87 years participated, 65.7% of those invited, and
33.8% of the total population in this age group in Tromsø. Compared to
men more women participated, and more women lived in lower income
and single person households. Those with high education, high middle
income, good health, and those living with a spouse made up the
largest groups in both genders (Table 1).
In line with the tradition initiated by White, we used ecology cubes
to present the proportion of the population who used the different
health services once or more in an average month (Figure 1) and year
(Figure 2). Almost the entire population reported symptoms or health
problems in a year as well as in a month. The highest annual/monthly
rate ratio was found for hospitalisation (8.3) and the lowest for physio-
therapy (1.5). The ratio was 6.0 for dentist, 4.6 for specialist outpatient
clinic, 3.8 for GP and 2.3 for CAM and chiropractor.
Table 2 shows how annual symptoms and health care participation
rates vary by age for each gender. As a general trend, annual symptoms
and disease, use of GP, physiotherapist, specialist outpatient clinic and
hospitalisation increased with age, whereas use of chiropractors and
CAM decreased with age in both genders. Dentist utilisation peaked in
the age group 50-59 years. 
In multivariate logistic regressions, men were less likely than
women to report symptoms and disease. Similarly, utilisation of health
care services was lower among men than women, except for hospital
admissions and chiropractors (Table 3). 
Discussion
To the best of our knowledge, our study represents the first attempt
to map the ecology of health care, both in the context of a Scandinavian
society, as well as in Europe. Nearly the entire study population report-
ed health related problems during the previous month and year, and the
vast majority received health care, mostly in primary care services. 
Although several studies of health care utilisation have been con-
ducted with partly the same methodology (Table 4), comparisons are
difficult due to sample composition, cross-national differences in
organisation, distribution, and access to health care as well as cultural
aspects. Nevertheless, our findings are intriguing both in the light of
previous studies, and ongoing debates on health care reforms and the
interaction between primary and specialist health care services.11,17
More respondents reported symptoms or illness during a month and
a year than in any other ecology study (Table 4). This is not likely to
reflect a higher morbidity than in other populations,10 but may be due










range of specific symptoms and medications. The high rates may also
indicate a great interest in, and awareness of, health issues in the pop-
ulation.
We found a lower monthly rate of visits to physicians who provide
services directly to patients each month than in the US, Japan and
Hong Kong, despite the higher age in our sample (Table 4). This is sur-
prising due to the national health insurance coverage and access for all
to a primary care doctor, and suggests that good access does not neces-
sarily lead to higher utilisation. The annual rate, however, is relatively
high compared to the averages of western countries as reported by the
Organisation for Economic Cooperation and Development (OECD).18
The high annual/monthly rate ratio indicates a wide outreach in the
population, but less repeated visits by each individual during the year. 
The use of physiotherapy, chiropractors and CAM seem to be rough-
ly in line with other developed countries,19,20 which suggests that there
is no obvious substitution effect between the different services with
direct access. 
Monthly specialist outpatient utilisation rates are quite similar to
Japan and Hong Kong, but much higher than the US rates (Table 4).
Wide between-country variation has been found for annual rates too,
and our rate is a little lower than the OECD averages of western coun-
tries.21 This probably reflects the large variation in specialist outpatient
clinics roles in different health care systems. However, as monthly visit
rates were found to be low for GPs and high for specialist outpatient
clinics compared to other western countries, one might ask whether
there is a substitution effect. This could indicate a lower GP awareness
of the gatekeeper role. 9
We found the highest monthly hospitalisation rate, twice as high as
in the Asian studies (Table 4). Likewise, the proportion admitted to
hospital in a year was well above the average of western OECD coun-
tries.18 Our sample age composition might have contributed, but is
unlikely to explain it all. Rates above the OECD average are found by
others as well.22,23  Hospitalisations are particularly interesting since
they are expensive and often represent major events in people’s lives.
Rates are suggested to vary by access to primary care and continuity of
care (inversely), access to hospital care and number of hospital beds
(directly),24-27 economic conditions in the community28 and treatment
available in outpatient and inpatient care.29 Studies from the US and
England have shown that reductions in hospitalisations are associated
with high proportions of primary care physicians relative to special-
ists.30,31 In Norway the proportion of primary care physicians was 29%
in 2007,32 which is considered low.33
Barbara Starfield has set forth the hypothesis that a qualitatively
well functioning primary care system prevents hospital admissions.34
Under the assumption that Norway has a well-functioning primary
care, the combination of a high hospitalisation rate and a high annual
rate of GP visits in our study is surprising. However, Norwegian health
care services might not be as well-functioning as we like to believe.
Despite good access, shortcomings related to lack of communication
and coordination between different levels of care has been reported.12
Our findings do not allow any firm conclusions about the quality of
health care services, nor the validity of Starfield’s hypothesis. Both may
be sensitive to content, organisation and volume of health care servic-
es. In addition, it is well documented that health care consumption is
supply-sensitive, and that demand both for primary and hospital care is
influenced by the current offer.17,30,31 The reform on integrated care in
Norway suggests strengthening primary health care by more GPs, aim-
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Table 1. Sample distribution according to age, household income, education, living with a spouse and self-rated health, for total sam-
ple and by gender.
Total sample Males Females
n=12,982 n=6053 n=6929
n* %° n* %° n* %°
Age
30-39 509 3.9 212 3.5 297 4.3
40-49 3574 27.5 1662 27.5 1912 27.6
50-59 2436 18.8 1147 18.9 1289 18.6
60-69 4103 31.6 1995 33.0 2108 30.4
70-79 1829 14.1 841 13.9 988 14.3
80-87 531 4.1 196 3.2 335 4.8
Living with a spouse#
No 3127 24.9 1063 17.9 2064 31.2
Yes 9432 75.1 4869 82.1 4563 68.8
Income§
Low 1456 12.2 468 8.1 988 16.0
Low middle 3191 26.7 1402 24.2 1789 29.0
High middle 4220 35.2 2247 38.8 1973 31.9
High 3101 25.9 1671 28.9 1430 23.1
Education^
Low 3673 28.7 1494 25.0 2179 31.9
Middle 4289 33.5 2119 35.5 2170 31.8
High 4837 37.8 2362 39.5 2475 36.3
Self-rated health 
Bad$ 699 5.4 286 4.8 413 6.0
Fair 3699 28.8 1693 28.2 2006 29.3
Good 6593 51.2 3206 53.3 3387 49.4
Excellent 1873 14.6 824 13.7 1049 15.3
*Summarized numbers may vary for the different variables due to missing values; °row percentage; #living with a spouse or cohabitant; §household total gross income (low: <200,000 NOK, low middle: 201-400,000 NOK,
high middle: 401-700,000 NOK, and high: >700,000 NOK); ^highest completed education (low: primary and part of secondary school, middle: high school, high: college or university); $the bad and very bad categories
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Table 2. Annual prevalence rates of symptoms and disease, visits to general practitioner, specialist outpatient clinic, hospital admissions,
visits to physiotherapist, chiropractor, complementary and alternative provider, and dentist, by gender and age.
Symptoms General Specialist Hospital Physio- Chiro- CAM Dentist
and disease practitioner outpatient clinic admission therapist practor
Males n/N n/N n/N n/N n/N n/N n/N n/N
by age rate/1000 rate/1000 rate/1000 rate/1000 rate/1000 rate/1000 rate/1000 rate/1000
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
30-39 191/212 152/210 62/206 10/210 21/207 17/206 19/202 117/209
901 724 301 48 101 83 94 560
(860-941) (663-785) (238-364) (19-77) (60-143) (45-120) (53-135) (492-628)
40-49 1541/1662 1127/1651 490/1612 118/1653 270/1634 145/1629 132/1607 1164/1646
927 683 304 71 165 89 82 707
(915-940) (660-705) (281-326) (59-84) (147-183) (75-103) (69-96) (685-729)
50-59 1085/1147 870/1136 427/1106 115/1135 212/1109 85/1096 88/1079 853/1124
946 766 386 101 191 78 82 759
(933-959) (741-791) (357-415) (84-119) (168-214) (62-93) (65-98) (734-784)
60-69 1899/1995 1633/1983 836/1893 261/1964 361/1913 150/1884 136/1841 1412/1953
952 823 442 133 189 80 74 723
(942-961) (807-840) (419-464) (118-148) (171-206) (67-92) (62-86) (703-743)
70-79 818/841 768/833 400/771 164/824 150/786 38/779 46/769 481/809
973 922 519 199 191 49 60 595
(962-984) (904-940) (483-554) (172-226) (163-218) (34-64) (43-77) (561-628)
80-87 188/196 177/193 80/159 38/192 39/170 9/168 7/157 83/178
959 917 503 198 229 54 45 466
(931-987) (878-956) (425-582) (141-255) (166-293) (19-88) (12-77) (392-540)
All ages 5722/6053 4727/6006 2295/5747 706/5978 1053/5819 444/5762 428/5655 4110/5919
945 787 399 118 181 77 76 694
(940-951) (777-797) (387-412) (110-126) (171-191) (70-84) (69-83) (683-706)
Females n/N n/N n/N n/N n/N n/N n/N n/N
by age rate/1000 rate/1000 rate/1000 rate/1000 rate/1000 rate/1000 rate/1000 rate/1000
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
30-39 288/297 253/296 126/278 46/296 60/287 24/285 57/282 184/290
970 855 453 155 209 84 202 634
(950-989) (814-895) (394-512) (114-197) (162-256) (52-117) (155-249) (579-690)
40-49 1862/1912 1560/1895 810/1832 189/1894 415/1864 158/1833 317/1801 1410/1889
974 823 442 100 223 86 176 746
(967-981) (806-840) (419-465) (86-113) (204-242) (73-99) (158-194) (727-766)
50-59 1258/1289 1065/1276 575/1226 92/1271 350/1242 105/1206 219/1200 1068/1265
976 835 469 72 282 87 183 844
(968-984) (814-855) (441-497) (58-87) (257-307) (71-103) (161-204) (824-864)
60-69 2078/2108 1809/2081 907/1935 263/2066 524/1977 104/1934 267/1899 1532/2035
986 869 469 127 265 54 141 753
(981-991) (855-884) (446-491) (113-142) (246-285) (44-64) (125-156) (734-772)
70-79 968/988 904/970 430/845 145/944 277/899 43/865 101/836 591/931
980 932 509 154 308 50 121 635
(971-989) (916-948) (475-543) (131-177) (278-338) (35-64) (99-143) (604-666)
80-87 333/335 306/326 149/274 85/320 91/283 8/268 34/264 151/284
994 939 544 266 322 30 129 532
(986-1002) (912-965) (484-603) (217-314) (267-376) (9-50) (88-169) (473-590)
All ages 6787/6929 5897/6844 2997/6390 820/6791 1717/6552 442/6391 995/6282 4936/6694
980 862 469 121 262 69 158 737
(976-983) (853-870) (457-481) (113-128) (251-273) (63-75) (149-167) (727-748)
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Table 3. Multivariate logistic regressions of symptoms and use of health care services during the last year, according to gender and age.
Symptoms General  Specialist Hospital Physio- Chiro- CAM Dentist
and disease practitioner outpatient clinic admission therapist practor
OR OR OR OR OR OR OR OR
95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI
Gender
Male 0.36 0.59 0.75 0.99 0.62 1.12 0.44 0.79
0.29-0.44 0.54-0.65 0.70-0.81 0.89-1.10 0.57-0.68 0.98-1.29 0.39-0.49 0.73-0.85
Female* 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Age
30-39 0.47 0.69 0.74 0.83 0.64 1.29 1.46 0.53
0.31-0.71 0.55-0.88 0.61-0.90 0.62-1.11 0.50-0.82 0.91-1.82 1.12-1.92 0.44-0.64
40-49 0.62 0.56 0.72 0.63 0.82 1.35 1.24 0.94
0.49-0.78 0.49-0.62 0.65-0.79 0.55-0.74 0.73-0.91 1.13-1.61 1.07-1.43 0.85-1.05
50-59 0.78 0.72 0.90 0.63 1.06 1.26 1.28 1.45
0.60-1.03 0.63-0.83 0.81-0.99 0.53-0.75 0.94-1.19 1.04-1.54 1.09-1.50 1.28-1.64
60-69* 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
70-79 1.28 2.29 1.26 1.42 1.14 0.73 0.82 0.56
0.90-1.83 1.88-2.79 1.12-1.41 1.22-1.65 1.00-1.30 0.56-0.94 0.67-1.01 0.50-0.64
80-87 1.47 2.29 1.30 2.11 1.30 0.58 0.81 0.35
0.77-2.82 1.61-3.25 1.06-1.58 1.69-2.64 1.04-1.61 0.35-0.95 0.58-1.14 0.29-0.43
CAM, complementary and alternative medical provider; OR, odds ratio; CI, confidence interval; *reference category.
Table 4. Estimated proportion per 1000 in different populations at different times reporting symptoms or using health care services
once or more during an average month.
Place Age Symptoms General First line Specialist Admitted Dentist CAM
(time of data or illness practitioner physician outpatient to hospital
collection) clinic
UK and US 16 and over 750 - 250 - 9 - -
(1928-59)1
US All ages 800 113 217 21 8 - 65
(1996)2
US 18 and over - - 235 26 10 73 -
(1996)3
Hong Kong All ages 567 - 372 68 7 - 54*
(2002)5
Japan All ages 862 232 307 88 7 - 49
(2003)6
Present study Norway 30-87 901 214 - 91 14 115 55
(2007-8) 
CAM, complementary and alternative medical provider; *traditional Chinese medical practitioner.
Figure 1. Monthly prevalence estimates of self-reported symp-
toms and illnesses, and use of different health care services for
persons 30 years and over.
Figure 2. Annual prevalence estimates of self-reported symptoms
and illnesses, and use of different health care services for persons
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ing among other things at halting the growth in specialist care expen-
diture.11 As a single action, this may not necessarily reduce hospitali-
sations. 
The present study has some limitations. Despite a high response
rate, our sample may not be entirely representative of the general pop-
ulation. It is well known that women, married/cohabitants, higher
socio-economic groups and healthier persons are more likely to partic-
ipate in population surveys.35 However, the direction of a possible bias
caused by these factors is not obvious, and might vary for different
health services.18 In Tromsø 6, attendees were older, and the propor-
tions of married/cohabitants and women were higher than in non-
attendees,15,16 probably leading to higher estimates of health care util-
isation. On the other hand, the potential for recall bias might lead to
lower estimates, especially for minor events and distant past.36 All in
all, we do not think that our main conclusions are threatened by these
possible biases. Furthermore, the outcome measures were limited to
use or not use of health services, and neither the volume of use nor the
need for care was measured. Also, the method used does not establish
causal relationships. Particular strengths of this study are the large
sample size and the comprehensive coverage of symptoms and health
problems in the questionnaires. 
This study has provided necessary overall information on patterns of
health care utilisation across age and gender, by describing both
monthly and annual utilisation rates for seven health care services in
a Scandinavian context. We have shown that Norway has high rate of
inpatient specialist utilisation compared to most other countries,
despite a high annual contact rate between GPs and the population.
Our data suggests that wide use of GP services may not necessarily
keep patients out of specialist care and hospitals. This could have
implications for policymakers and public health professionals involved
in health care planning and health care reforms. The complex interac-
tion between health care services needs more attention in future
research and development of health policy. 
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